Plasma macrophage-stimulating protein and hepatocyte growth factor levels are associated with prostate cancer progression.
Hepatocyte growth factor (HGF) is a well-known multifunctional growth factor, and evidence has accumulated indicating that the HGF/MET (HGF receptor) signaling axis is involved in the progression of cancer. Macrophage-stimulating protein (MSP) is also known as a growth factor which activates not only macrophages but also cancer cells and osteoclasts through the activation of the specific Receptor d'origine nantais (RON). Pro-HGF and pro-MSP lack biological activity and, therefore, require proteolytic activation for conversion to an active two-chain form by HGF activator (HGFA). Although, there are several studies on HGF/MET signaling with castration-resistant prostate cancer (CRPC) and bone metastasis, reports on plasma protein are rare. In addition, the MSP/RON signaling axis in PC is not well understood. Here, we analyzed associations between PC progression and plasma HGF and MSP levels. We tested plasma samples from 58 patients with PC: 36 with castration-resistant (CR) PC and 22 with pretreatment for PC as control. We used enzyme-linked immunosorbent assay (ELISA) kit to determine plasma levels of HGF, MSP and HGFA, and examined correlations with clinicopathological characteristics such as Gleason grade and bone metastasis. PCR was used to evaluate HGF and MSP-related molecules in PC cell lines. Plasma levels of HGF, MSP and HGFA in the CRPC group were higher than in the control group (HGF: P < 0.001; MSP: P = 0.008; HGFA: P < 0.001). HGF and MSP levels were significantly correlated (P = 0.003). In the CRPC group, plasma HGF and MSP levels and Gleason score were not correlated; however, high plasma MSP level correlated with bone metastasis. (P = 0.016). In cell lines, PC3 expressed significantly more HGF, MET and RON than did LNCaP (P < 0.001), and both cell lines expressed MSP. Plasma concentrations of HGF, MSP and HGFA are significantly elevated in patients with CRPC. Also, as plasma MSP levels are significantly associated with bone metastasis in CRPC patients, MSP may be a candidate for serum marker of bone metastasis. Our results show the importance of the HGF/MET and MSP/RON signaling systems in CRPC.